historic times.' Though many of these feeding vessels have now completely disappeared, the bottle and teat have so dominated western thinking in recent years that the use of other artificial methods of infant feeding has been largely overlooked.
During four years in Nepal with Voluntary Service Overseas one of the authors (SL) observed mothers cup feeding low birthweight infants with freshly expressed breast milk, using either a cupped hand or a small metal or glass tumbler. Cup feeding is used in several developing countries, not only by mothers2 who have limited access to hospital facilities but also by paediatric and special care baby units.3-8 Its primary and most important use is to provide a safe artificial method of feeding preterm and low birthweight infants until they are strong and/or mature enough to be fully breast fed. The other important function of cup feeding in these countries is to prevent the use of bottle feeding, which is known to result in increased infant morbidity and mortality,9 particularly where hygiene is a problem,2 the sterilisation of bottles difficult, and gastric tubes not easily available. In such an environment cups provide a simple, practical, and inexpensive method of feeding.'0 Experience in the developing world and in several European neonatal" 1 12 and transitional care units'3 indicates that cup feeding is a skill easily acquired by preterm infants, at a stage before efficient breast or bottle feeding is possible, and at a point in development when up to now it has been generally assumed that gastric tubes are a necessity.'4 15 According to standard medical and nursing paediatric texts, 'oral' feeding cannot be successfully started until an infant is able to coordinate its suck, swallow and breathing reflexes, which usually occurs between 32 and 35 weeks' gestation. '6 17 As a result gastric tubes are commonly used in British neonatal units throughout the period of transition to breast or bottle feeding, and are usually the only feeding method available for well, preterm infants of less than 32 weeks' gestation. Infants of more than 32 weeks' gestation may also receive gastric tube feeds, but those who are to be breast fed, in addition commonly receive supplementary bottle feeds, particularly at night. and when mothers are absent. This may not be in accordance with the mothers' wishes but there are few choices open either to staff or parents for an unsettled infant, when gastric tube feeding does not satisfy the infant's psychological and social needs, and the mother is not available to breast feed. Experience in the Exeter neonatal unit has clearly shown that cup feeding in these circumstances can provide a very acceptable alternative.
Although little research has been carried out to determine whether bottle feeding interferes with a term infant's ability to breast feed successfully, several authors have drawn attention to the difference between the sucking techniques of breast and bottle feeding. '8-22 To breast feed successfully the infant has to open its mouth widely to accommodate the breast tissue, and protrude its tongue over the bottom lip, which is curled outwards under the areola. In bottle feeding the infant sucks on the teat with a partially closed mouth. When this latter sucking action is used by infants at the breast it can lead to sore nipples, a diminished milk supply, and the cessation of breast feeding. Both bottle teats and pacifiers (dummies)22 encourage this sucking technique, which may affect the eventual success of healthy term infants being able to establish breast feeding. Unfortunately there is no way of predicting which infants will develop problems with breast feeding as a result of learning these two different sucking techniques. Because the establishment of breast feeding in a sick or preterm infant is less straightforward than in a term infant, a method of feeding which does not lead to inappropriate sucking techniques is highly desirable.
Cup feeding in Exeter
In this paper we define cup feeding as a method of feeding milk to an infant from a small polypropylene or glass tumbler without a spout or lip (see figure) .
In Exeter, infants from 30 weeks' postconceptional age at the time of the first cup feed have demonstrated their ability to coordinate their tongue movements, to swallow, and to breathe without difficulty while cup feeding. 25 including those relating to the baby friendly hospital initiative.25 It is also a feeding technique familiar to health professionals with experience in developing countries. 8 By the end of the first year it was apparent that cup feeding was appropriate for six groups of infants. These were:
(1) Infants nearing discharge who were already established on the breast but whose mothers were not resident on the unit.
(2) Preterm infants, who were to be breast fed but who would not settle after gastric tube feeds. These included infants who were awake and alert when a feed was due, but who were either too immature to breast feed or unable to complete a breast feed, or whose mothers were not present at the time of a feed.
(3) Infants with a cleft lip and/or palate whose mothers wished to establish breast feeding, but who were also likely to require an additional method of feeding until surgical repair of the defect was completed.
(4) Infants with an uncoordinated suck, swallow, and breathing pattern caused by asphyxia or some other neurological condition that interfered with the successful establishment of breast or bottle feeding.
(5) Infants born by caesarean section, if breast feeding was not possible within the first few hours of surgery, or whose mothers were initially unwell but who intended to breast feed.
(6) Term or preterm infants at discharge who became tired before they were able to complete a breast feed.
Cup feeding was introduced either immediately after admission or as soon as the infant was able to tolerate two to three hourly bolus feeds by gastric tube. Removal of the tube occurred once the infant could take at least three successive cup feeds, the combined volumes of which were considered to be satisfactory by the unit staff. Otherwise a cup was used intermittently with the gastric tube until the infant was able to go to the breast successfully on three or more occasions a day. Cup feeding was not used whenever breast feeding was possible.
Two studies undertaken since 1989 have collected data on more than 80 cup fed infants, involving over 800 episodes of cup feeding. The first of these, a prospective study examining the feeding and growth patterns of 600 infants included the first 65 infants to be cup fed. The second more recent study examined the variation in nutritional content of breast milk depending on the method of expression and included 20 infants who received some of their mothers expressed breast milk by cup.
In Forty of the 58 infants received no bottles during their period in hospital. Of these 40 infants, 36 were discharged exclusively breast feeding (90%), that is, they received all their nutritional needs from the breast. Of the remaining four infants, two were discharged cup/breast feeding and two were transferred to other units cup and tube feeding. Of the 18 infants who received both bottle and breast feeding only nine (50%) succeeded in establishing breast feeding by the time of discharge -six infants were discharged breast and bottle feeding, all of whom had discontinued breast feeding within six weeks.
Of the 84 cup feeding mothers in the two studies 76 (90%) intended to breast feed. At discharge, 62 of the 76 (81O%) mothers were exclusively breast feeding; four mothers (5%) had changed to bottle feeding; six (8%) were both breast and bottle feeding; two (3%) were cup and breast feeding; and two (3%) were using other methods. A girl was born at term with unilateral cleft lip and palate; her father also had a cleft lip and palate. His wife was initially determined to breast feed, but both parents realised an additional method of feeding was likely to be required. The father was taught to cup feed within the first 48 hours. In the circumstances it was important to involve him as early as possible, without compromising the mother's wishes to breast feed. The infant was able to feed well from a cup, which gave the mother time to try to establish breast feeding without being pressurised into introducing a bottle.
The policy of discharging preterm infants cup and breast feeding rather than tube feeding (when appropriate) has been implemented in North Staffordshire neonatal unit. A recently published audit has shown that cup feeding along with other changes to their breast feeding policy has also resulted in a dramatic increase in mothers breast feeding at discharge.12 A study in France also concluded that cup feeding low birthweight infants reduced both the length of time that gastric tubes were necessary, and also the number of admissions to the neonatal unit.13
Discussion
In situations where an alternative to bottle and gastric tube feeding is required, cup feeding provides a simple, practical, and effective solution. If offers several potential benefits. It is non-invasive, thus any real or theoretical possibility of sucking confusion is avoided because the infant does not have to cope with a nipple or teat in its mouth. The infant can pace its own intake as long as the cup is held so that the milk is just touching the infant's lips and not poured into its mouth. Furthermore, as the pace of lapping/sipping is dependent on the infant itself, respiration is easier to control, and swallowing occurs when the infant is ready. As a result very little energy is required. Infants as young as 30 weeks were observed to be capable of maintaining heart rate, respirations, and satisfactory oxygen saturation while cup feeding.
For infants with a problem of uncoordinated sucking or who cannot cope with a nipple/teat and a bolus of milk at the same time, it is beneficial to have an alternative oral method of feeding that encourages a controlled use of the tongue while allowing feeding to take place at the infant's own pace. It has also been suggested that there may be a relationship between abnormal infant feeding and later speech development. Selley et al have identified seven common factors in 'co-ordinated neonatal feeding and speech production', namely rhythm, breath control, lip tone, delicate tongue movements, speed of muscle movements, well developed sensory feedback systems, and a relaxed feeding situation. 26 Oral feeding is important physiologically.
The effect of pancreatic lipases are considered to be minimal in an infant. The lingual lipases therefore, are vital to the breakdown of dietary triglycerides.28-30 Though the amounts of breast milk taken initially may be small they are able to prime the oral phase of digestion. The total volume of milk taken may vary from feed to feed. Because the infant controls the amount taken, it may exceed that prescribed on the fluid chart. Whether this also correlates with the energy content of the milk is not known. It is significant, however, that vomiting is unusual after cup feeding regardless of the quantity taken.
To introduce an unfamiliar procedure into a neonatal unit is undoubtedly a challenge, particularly if it is seen as time consuming. Our experience, however, suggests that the time taken in cup feeding can vary as widely as the time taken for bottle or tube feeding, and by teaching the skill to parents, health professionals are free to attend to other tasks. " I Helping a mother and infant to establish breast feeding in a neonatal unit is also not a quick or easy task and any safe measure that will contribute to a successful outcome should be used. Cup feeding is one such measure, which in addition allows the introduction of a 'nobottle' policy where appropriate.
Cup feeding is an alternative method of feeding that broadens the options available to both parents and health professionals, who may require unconventional solutions to difficult feeding situations. Cup feeding should be seriously considered for use in neonatal and transitional care units. 
